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PORTABLE COMPUTER HAVING 
ARTICULATED DISPLAY 

TECHNICAL FIELD 

The present invention relates in general to a portable 
computer and, more particularly to a computer having a 
display Screen which may be used to input information. 

BACKGROUND OF THE INVENTION 

Portable computing devices, including computers, laptop 
computers, notebook and Subnotebook computers, and per 
Sonal data organizers (PDAs) are typically unitary devices 
having a clam-Shell configuration, with a base including the 
keyboard, optional hard drive and floppy disk drive unit, and 
other electrical components including a central processing 
unit CPU and memory, and a display component pivotally 
coupled to the base by a hinge. The display is movable about 
the hinge between a closed position, with the display Screen 
positioned adjacent the keyboard, and an open position, with 
the display Screen inclined at a viewing angle. With its 
reduced size and weight, this type of device is conveniently 
portable, allowing an individual to carry the computer and 
use the computer at different locations. 

The reduced size, while improving the portability of the 
device, often creates discomfort when the computer is used 
for extended periods of time. For example, the user may 
have difficulty in orienting the display at a convenient 
Viewing angle. With its clamshell configuration, the Screen 
is positioned just above the keyboard, requiring the user to 
open the Screen to an angle of at least 140 to conveniently 
View the Screen without Straining the neck, shoulders and 
upper back. However, in Some situations factorS Such as the 
available Space, lighting and the like may prevent the user 
from Sufficiently opening the computer to conveniently view 
the display Screen. It may also be difficult to place the 
display Screen at the preferred viewing distance and Still 
eliminate distracting reflections from environmental light 
Sources. A portable computer in which the angle and height 
of the display may be adjusted relative to the base is 
desirable. 

With some portable computers, the display is provided by 
a touch Sensitive Screen which may be used to input infor 
mation by touching Specific areas of the Screen with an 
instrument or finger. An example of Such computerS is a 
notebook computer where data is entered Solely through the 
touch Sensitive Screen, eliminating the need for a keyboard. 
Other types of computers include both a keyboard and a 
touch Sensitive Screen, providing the user with the option of 
entering data through the Screen or keyboard. 

U.S. Pat. No. 5,268,817 discloses an example of a por 
table computer which includes a keyboard and a touch 
Sensitive Screen. The display Screen is mounted in an outer 
frame, which is in turn hingedly attached to the base in a 
clamshell configuration. The display Screen is pivotal within 
the Outer frame to orient the Screen in a first position, with 
the Screen facing in the general direction of the keyboard, 
and a second position flipped 180° relative to the first 
position. With the screen in the first position, the display 
may be moved between open and closed positions by 
pivoting the outer frame relative to the base in the same 
manner as Standard portable computers. When the display 
screen is flipped 180 and the outer frame pivoted to the 
closed position covering the keyboard, the display Screen is 
exposed Such that the computer functions as a Standard 
notebook computer. The disclosed computer combines the 
advantages of a notebook computer, where the individual 
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2 
enters information in the same matter as writing the infor 
mation on a notepad, with the advantages of Standard 
portable computer. However, the disadvantages created by 
the reduced size of the computer are present in the disclosed 
computer. A computer in which the Screen may be conve 
niently adjusted to a variety of positions, including one in 
which the display covers the keyboard with the screen 
exposed, is desirable. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is a primary object of this invention to provide a 
portable computer having an articulated display. 

It is another object of this invention to provide a portable 
computer in which the display may be retained in a Selected 
one of a plurality of different positions. 

It is yet another object of this invention to provide a 
portable computer in which the display may be lowered onto 
the keyboard in a position leaving the Screen exposed. 

It is still another object of this invention to provide a 
portable computer in which the height and angle of the 
display relative to the base may be adjusted to a convenient 
Viewing position. 
A more general object of this invention is to provide a 

portable computer which is lightweight and convenient to 
transport, and which may be economically manufactured 
and maintained. 

In Summary, this invention provides a lightweight por 
table computer which is particularly convenient to use. The 
computer includes a base having an upper Surface with a 
keyboard, a bottom Surface and a peripheral edge joining the 
upper and bottom Surfaces and a display having a front 
Surface including a Screen for displaying information, a back 
Surface, and a peripheral edge joining the front and back 
Surfaces. The display is coupled to the base by an arm 
assembly including a pair of Spaced arm portions and a rigid 
connecting portion extending between the arm portions. The 
arm portions each have a first end pivotally coupled to the 
base edge for movement of the arm assembly between a 
closed position, with the arm portion Substantially parallel to 
the base, and an open position, with the arm portion oriented 
at an angle relative to the base. The arm portions each have 
a Second end pivotally coupled to the display edge for 
pivotal movement of the display member relative to the arm 
portion to move the display member between a plurality of 
positions relative to the arm member. 

Additional objects and features of the invention will be 
more readily apparent from the following detailed descrip 
tion and appended claims when taken in conjunction with 
the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front plan view of a portable computer 
constructed in accordance with the present invention, shown 
with the display in an open position. 

FIG. 2 is a top plan view of the computer of FIG. 1. 
FIG. 3 is a side view of the computer of FIG. 1. 
FIGS. 4 and 5 are a side views similar to FIG. 3, shown 

with the display in other positions. 
FIG. 6 is a top plan view of the computer of FIG. 1, shown 

with the display overlying the base in one position. 
FIG. 7 is a view similar to FIG. 6, shown with the display 

overlying the base in a Second position. 
FIG. 8 is a bottom plan view of the computer of FIG. 1. 
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FIG. 9 is a front end view of the computer of FIG. 1, 
shown with the display overlying the base. 

FIGS. 10 and 11 are side views of the portable computer 
of FIG. 1, shown with the display overlying the base. 

FIG. 12 is an enlarged Sectional view taken Substantially 
along lines 12-12 of FIG. 2. 

FIG. 13 is an enlarged sectional view taken substantially 
along lines 13-13 of FIG. 2. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Reference will now be made in detail to the present 
embodiments of the invention, which are illustrated in the 
accompanying figures. Turning now to the drawings, 
wherein like components are designated by like reference 
numbers throughout the various figures, attention is directed 
to FIGS 1-3. 

Portable computer 10, constructed in accordance with this 
invention, is particularly convenient to Store, transport and 
use. The computer 10 generally includes a base 12, a display 
member 14, and an arm assembly coupling the display 14 to 
the base 12. The base 12 houses the internal working 
components of the computer, including the Central ProceSS 
ing Unit (CPU), optional hard drive, memory chips, includ 
ing ROM and RAM, optional floppy disk drive unit, optional 
PC card slot(s) internal modem, infrared (IrDA) port, 
battery, electrical connectors and the like. Advantageously, 
the computer may be a Single chip or “computer on a chip' 
type implementation to reduce size and weight of internal 
components, and power conservation procedures are imple 
mented such that battery life of up to 20 hours is realized. 
The internal working components of the computer 10 are 
well known and therefore are not described in further detail. 
One embodiment of the inventive portable computing device 
is configured for minimum size and weight eliminates the 
hard disc drive and floppy disc drive units and provides 
operating system (for example DOS, Windows 95, or Win 
dows CE) and predetermined Software applications (for 
example, Word processing, phone list, organizer, e-mail, 
graphics, and the like) in ROM. Although not shown in 
detail, the base 12 is provided with a number of exterior 
ports as is known in the art to facilitate connection of the 
computer 10 to a printer, docking Station of a desk top 
computer, peripheral devices, telephone line and the like. 

In the illustrated embodiment of the invention, the base 12 
has a generally rectangular configuration including an upper 
surface 18 and a bottom surface 20 which is positionable on 
a support surface. The base is provided with removable 
doors 19 and 21 which provide access to the interior of the 
base for insertion of RAM chips (so that memory may be 
increased at user discretion) and removal and replacement of 
the battery (FIG. 8). The base includes side edges 22 and 24 
which may be provided with the opening of the optional disk 
drive unit(s) as well as one or more of the external ports. A 
keyboard 26 is positioned at the front end portion 28 of the 
base 12. In the preferred embodiment of the invention, the 
keyboard 26 is curved about an axis generally designated 28 
intersecting the middle of the keyboard. With this 
configuration, the keyboard 26 ergonomically positions the 
hands of the user with the elbows extending outwardly from 
the body. A Standard, rectangular keyboard may be used 
instead of keyboard 26, although the shape of the Standard 
keyboard has a tendency to cause the user to distort his 
wrists inwardly, particularly when the overall size of the 
base and keyboard are reduced. A port may also be option 
ally provided to attach external keyboard and/or pointing 
device to the computer. 
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4 
The display 14 generally includes a front surface 31 

including a display Screen 34, a back Surface 32 and a 
peripheral edge 33. In the present embodiment of the 
invention, the Screen 34 is a touch Sensitive Screen which 
both displayS data and which may be used to input data into 
the computer. However, it is to be understood that in other 
embodiments of the invention the computer may include a 
Screen which is only capable of displaying information. In 
Such configurations, input to the computer may be by 
keyboard input and or other pointing device Such as mouse, 
trackball, joy Stick, or other touch Sensitive pointing device. 
Voice navigation and/or input may also be provided and Such 
Systems, Such as Systems by IBM, Dragon System, for 
example, may be used. The screen 34 used in computer 10 
of this embodiment is a backlit color Liquid Crystal Display 
(LCD) manufactured by Sharp to have a reduced thickness 
and weight. Touch Sensitive Screens are also available from 
other manufacturers, including Toshiba. AS is known in the 
art, data may be entered through the Screen 34 using an 
implement Such as a touch Stylus 36 or the user's finger 
including data, graphics, icons, pointer and other images 
which appear on the Screen provide a Graphical User inter 
face (GUI) and are controlled by software, with the dis 
played images typically including designated areas which 
may be contacted to input, edit, or otherwise access infor 
mation. When the user touches one of the designated areas 
of the Screen image, the touch Sensitive Screen 34 transmits 
a signal to the working components of the computer as is 
known in the art. In the illustrated embodiment, the front 
Surface 31 of the display includes at least one clip retainer 
38 for holding the stylus 36 when it is not in use, retaining 
the Stylus in convenient reach of the user. The upper Surface 
18 of the base 12 is formed with a recess 40 shaped to 
receive the stylus 36 and clip retainer 38 when the computer 
is closed by moving the front surface 31 of the display 14 
onto the base 12. However, it is to be understood that other 
means may be employed to retain the Stylus, and the Stylus 
may be releasably attached to the base or arm assembly of 
the computer instead of the display or eliminated entirely So 
that an external Stylus or the user's finger alone is used for 
pointing. 
When the display 14 is closed onto the base 12 with the 

screen 34 facing the upper surface 18, the back surface 32 
of the display 14 and the bottom surface 20 of the base 12 
provide a protective Outer cover. If additional protection is 
desired, the closed computer 10 may be slipped into a 
protective case (not shown). 
The arm assembly or frame body 16 couples the display 

member 14 to the base 12 Such that the display member 14 
may be moved to a plurality of different positions. FIGS. 
1-3, 4, and 5 show examples of open positions in which the 
display 14 is tilted at a viewing angle and the keyboard 26 
is exposed for use. Both the height and angle of the display 
14 relative to the base 12 may be adjusted. FIG. 5 shows an 
example of a position where the display 14 is Suspended 
above the upper Surface 18 of the base, allowing the display 
14 to be oriented at an angle greater than 90 without 
Significantly increasing overall footprint of the computer 10. 
FIG. 4 shows an example of another open position in which 
the lower edge of the display 14 rests on the upper Surface 
18 of the base. In this position, the display 14 does not 
increase the footprint of the computer 10. The ability to 
move the display to the positions shown in FIGS. 4 and 5 are 
of particular advantage in when operated in cramped 
conditions, Such as while traveling on an airplane, or during 
a meeting or other circumstance where the computer 10 
must be as unobtrusive as possible. In the illustrated 
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embodiment, which includes a touchSensitive Screen 34, the 
computer 10 may also be adjusted so that the screen 34 is 
exposed when the display 14 is lowered onto the upper 
surface 18 of the base 12 as shown in FIG. 6. In this position, 
the computer 10 functions as a notepad computer and data 
is entered entirely through the touch Sensitive Screen. In one 
embodiment, the touch Sensitive Screen is configured to 
display a virtual keyboard Such that areas of the Screen 
display keys (such as the QWERTY pattern), and when 
touched transmit the letter, number, or other character to the 
CPU as if an actual keyboard were provided. This allows the 
touch sensitive Screen to be used for graphical (stylus) inputs 
as well as keyboard inputs without changing the configura 
tion of the computer. The available positions are not to be 
limited to those shown in the Figures. 

The U-shaped arm assembly or frame body 16 generally 
includes a pair of Spaced lateral arm portions 52, 54 and a 
base or connecting portion 56 extending between the arm 
portions 52. The upper ends 58 of the arm portions 52, 54 are 
pivotally coupled to the peripheral edge 33 of the display. In 
the preferred modification of the invention, the arms 52, 54 
are coupled to the Sides of the display at the approximate 
midpoint between the upper and lower edges of the display. 
With this configuration, the weight of the display 14 is 
balanced relative to the arm assembly 16 Such that the 
display 14 may be easily Supported at the Selected angle 
relative to the arm assembly. However, it is to be understood 
that the position where the arm assembly 16 attaches to the 
display member 14 may be adjusted within the scope of this 
invention. In this embodiment, the display 14 may be moved 
from a zero position shown for example in FIG. 1, where the 
display is Substantially parallel to the arm portions with the 
screen 34 facing forward, to a position flipped 180° from the 
Zero position, with the display 14 parallel to the arm portions 
52, 54 and the screen 34 facing rearwardly. Preferably, 
rotation greater than 180 from the Zero position is prohib 
ited to reduce Stresses on the electrical connectors between 
the display member 14 and the base 12. 

The lower ends 60 of the arm portions 52, 54 are pivotally 
coupled to the Side edges 22, 24 of the base at the rear end 
portion of the base 12. The base or connecting portion 56 
extends along the rear end of the base. The rigid connecting 
portion 56 reinforces the arm assembly 16, providing sta 
bility and reducing torsional Stresses during movement of 
the arm assembly 16. The arm assembly 16 rotates between 
a Zero position, with the arm portions 52, 54 substantially 
parallel to the base, and a fully open position with the arms 
inclined at an angle relative to the base. In the illustrated 
embodiment, the arm portions are oriented at an angle of 90 
relative to the base when the arm assembly 16 is in the fully 
open position. This configuration ensures the center of 
gravity of the display is always located directly above the 
base 12, increasing the stability of the open computer 10 by 
preventing the computer from falling backward. Retaining 
the center of gravity of the display over the base 12 is of 
particular advantage in the preferred embodiment of the 
invention, where the total weight of the computer has been 
minimized. Specifically, the weight of the display is about 1 
lb to 1.2 lbs and the weight of the computer withhold 
optional disc drives is only about 2.6 to 3.0 lbs, depending 
on configuration and is less than about one (1) inch thick. 
However, it is to be understood that rotating the arm 
assembly more than 90 is within the scope of this invention, 
particularly in other embodiments of the invention where the 
base weighs considerably more than the display. 

In the illustrated embodiment of the invention, the rear 
end portion of the base is formed with an enlarged rounded 
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6 
portion, generally designated 64. The connecting portion 56 
has a generally concave croSS Sectional shape as shown by 
the interrupted lines in FIG. 1 which conforms to the shape 
of the rounded portion 64 of the base. As the arm assembly 
is rotated relative to the base, the connecting portion slides 
or rotates around the rounded portion of the base 12. In 
addition to facilitating manipulation of the arm assembly 16 
between the Zero position and the fully open position, the 
concave shape increases the rigidity of the connecting 
portion 56. 
The arm assembly 16 of the illustrated embodiment 

includes a U-shaped rigid back member 68 including the 
back section of the arm portions 52 and 54 and the connect 
ing portion 56 (FIG. 7). The arm portions 52 and 54 are 
completed by front members 70 which are secured to the 
back member 68 by screws or other suitable fasteners. The 
unitary back member 68 is preferably formed of a light 
weight metal Such as aluminum for optimum strength. The 
front members 70 are formed of a plastic material reinforced 
by fiberglass or carbon fiber to reduce the overall weight of 
the arm assembly but still retain strength. However, the front 
members 70 may be formed of other materials including 
metals if desired. Moreover, the back member 68 may be 
formed of materials other than metal provided the material 
has Sufficient Strength to Support the display member 14. 
Arm portion 52 of the frame body 16 is pivotally coupled 

to the display member 14 and base 12 by friction hinges 72 
and 74. As shown in FIG. 12, the hinge 72 generally includes 
an outer sleeve 76 and an cylinder 78. The sleeve 76 is 
fixedly mounted to the arm portion 52, with a tab 80 
projecting from the cylinder 78 extending into the display 
member 14. The tab 80 is mounted to the interior skeletal 
frame of the display member. The cylinder 78 is rotatable 
within the sleeve 76 upon application of Sufficient force to 
the cylinder, through the display member 14 and tab 80, to 
overcome the frictional forces between the exterior of the 
cylinder 78 and the interior of the sleeve 76. Once the user 
has released the display 14, the frictional forces between the 
sleeve and the cylinder retain the display in the desired 
position. 

In the present embodiment of the invention, the hinge 72 
includes two locking positions, one corresponding to the 
Zero position of the display member 14 and the other 
corresponding to the position flipped 180 from the Zero 
position. When the display member 14 is in either of these 
positions, a greater force must be applied to the display 
member 14 to move the display member from the position. 
In this embodiment of the invention the inner Surface of the 
sleeve 76 is formed with two grooves 82 while the exterior 
of the cylinder 78 has a projection or detent 84 thereon. The 
detent 84 seats in the grooves 82 when the display member 
is moved to the Zero position and the 180 position, respec 
tively. Between the two locking positions, the display mem 
ber 14 is held in place by friction. 

Hinge 74 is similar to hinge 72 as shown in FIG. 13. The 
outer sleeve 86 of the hinge 74 is mounted to the base 12, 
while the tab projecting from the cylinder is mounted to the 
arm portion 52. In the present embodiment, the sleeve 86 is 
mounted to the base 12 by a metal band 88 which is mounted 
at one end to the base 12. The band 88 extends around the 
sleeve 86 and the other end of the band engages the rear edge 
of the base 12, with the band applying a compressive force 
to secure the sleeve 86 in a fixed position. Similar to hinge 
72, hinge 74 includes two locking positions, one correspond 
ing to the Zero position with the arm portions 52, 54 
Substantially parallel to the base and the fully open position 
with the arm portions 52, 54 oriented at 90 relative to the 
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base. AS discussed above, the locking positions are defined 
by grooves formed in the interior surface of the sleeve 86 
and a detent formed on the exterior of the cylinder of the 
hinge 74. The engagement between the detent and groove of 
the hinge 74 is sufficient to securely retain the display 
member 14 in the closed position with the arm members 
substantially parallel to the base. As the arm assembly 16 
approaches the Zero or closed position, with the detent 
approaching the edge of the groove, the detent has a ten 
dency to move into the groove Such that the display member 
14 is Snapped toward the base 12, facilitating closure of the 
computer 10. Thus, in the illustrated embodiment of this 
invention a separate locking mechanism is not provided. 
However, it is to be understood that a mechanism Securing 
the display member 14 in the closed position may be 
employed if desired. 

In the preferred form of the invention, one of the arm 
portions is provided with both hinges 72, 74. In the illus 
trated embodiment, the left arm portion 52 is provided with 
the hinges. However, it is to be understood that the hinges 
may be moved to the right arm portion 54 if desired. With 
the hinges located in arm portion 52, the other arm 54 is 
provided with an internal conduit 92 which houses the 
electrical connectors 94 coupling the screen 34 to the 
components housed in the base 12 as shown in FIG. 2. In the 
illustrated embodiment, the electrical connectors 94 are 
carried by a ribbon as is known in the art. The ribbon 94 is 
threaded through a path which minimizes the Stresses 
exerted on the ribbon during rotation of the arm assembly 16 
relative to the base 12, and rotation of the display member 
14 relative to the arm member. As the ribbon 74 enters the 
arm portion 54 from the display member 14, a complete loop 
(not shown) is formed in the ribbon. The loop selectively 
becomes tighter and looser as the display 14 is pivoted 
relative to the arm portion 54, preventing the electrical 
connectorS 94 from crimping. Similarly, instead of feeding 
the ribbon in a direct path from the arm portion 54 to the 
base 12, a Second loop (not shown) is provided before the 
ribbon enters the base 12. This loop also reduces stresses on 
the ribbon during manipulation of the arm assembly 16. 
The computer 10 includes a battery (not shown) for 

Supplying power for the computer 10. AS is known in the art, 
the computer 10 preferably also includes AC adaptor port for 
Supplying power without using the battery. The battery is 
preferably a lithium ion rechargeable battery, although the 
use of other types of batteries is within the scope of this 
invention. The battery is positioned in the rounded portion 
64 of the base 12 such that the pivot axis extends through the 
battery. With this configuration, the overall size of the 
computer may be reduced. The battery is removable through 
the door 21. The battery is held within the battery compart 
ment of the base by prongs (not shown) extending from the 
opposite ends of the battery. When in position, electrical 
contact is made between contacts on the battery and con 
nectors which are coupled to the printed circuit board within 
the base 12 (not shown). Power conservation features to 
maximize battery life are advantageously implemented Such 
as those disclosed in U.S. Pat. No. 5,396,635 and co-pending 
patent application Ser. Nos. 08/767,821; 08/459,341; 
08/460,078; and 08/458,189; which are incorporated by 
reference herein. 

The computer 10 of the illustrated embodiment is auto 
matically turned on for operation when the display 14 is 
lifted from the closed position overlying the base 12. This 
effect is achieved by a number of Sensors which cooperate 
to identify the position of the display relative to the base. A 
first sensor 102 is provided on the upper Surface of the base 
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12 to Signal when the display member is in a position 
overlying the base. The display may be in one of two 
orientations when overlying the base. The base includes a 
second sensor 104 to determine when the display is in the 
closed position, with the screen 34 facing the base 12. In the 
illustrated embodiment, the Sensor is positioned in the receSS 
40 where it detects the presence of the clip retainer, indi 
cating that the display is in the closed position and the Screen 
is facing downwardly. When these conditions occur, the 
computer 10 is turned off. When the sensors 102 and 104 
detect that the display has been moved from the closed 
position, the computer is automatically activated to the “on” 
condition. In this context, ON may mean that power is ON 
and that the CPU is operating in an active state, while OFF 
may mean that the computer is in Some reduced power State 
Such as in hybernation mode, Sleep mode or the like power 
conservation mode. OFF may also mean that the computer 
is completely turned off. An advantage of eliminating disc 
drive in Some embodiments is the virtually instant start up 
asSociated with loading operating System and applications 
from ROM. The memory door 19 and the battery door 21 
also include Sensors (not shown) which Senses whether or 
not these doors are open So that a predetermined operating 
mode may be invoked or retained depending on the Sensor 
condition. For example, if the memory door or battery door 
are open, the computer will remain OFF or in some hiber 
nation or Sleep mode. Sensors may also be provided to 
inform the computer of the orientation of the display So that 
the display Screen and operating condition may be controlled 
accordingly. Sensors may be contact type or contact less, 
including Such known devices as microSwitches, magnetic 
Switches, LED/photodiode Sensor pairs, and the like. Logic 
circuits query the conditions of the Switches and provide 
inputs to the CPU or other logic means to control or modify 
operation. 
To allow the user to manually turn off the computer 10, 

the computer includes an on-off Switch 106 located on the 
front surface 31 of the display 14. An indicator light 108 
provides a visible signal indicating the on/off (operating/ 
non-operating) condition of the computer 10. An alarm light 
110 is also provided to alert the user to various conditions. 
For example, the computer 10 may include Scheduling 
Software with the indicator alerting the user of a Scheduled 
appointment or meeting. Although not included in the illus 
trated embodiment, the computer 10 may include a pager, 
with the alarm light being activated to notify the user of an 
incoming message. If a wireleSS modem is provided, the 
alarm light may also be used to notify the user of an 
incoming electronic message. 
The foregoing descriptions of specific embodiments of the 

present invention have been presented for purposes of 
illustration and description. They are not intended to be 
exhaustive or to limit the invention to the precise forms 
disclosed, and obviously many modifications and variations 
are possible in light of the above teaching. The embodiments 
were chosen and described in order to best explain the 
principles of the invention and its practical application, to 
thereby enable others skilled in the art to best utilize the 
invention and various embodiments with various modifica 
tions as are Suited to the particular use contemplated. It is 
intended that the scope of the invention be defined by the 
claims appended hereto and their equivalents. 
What is claimed is: 
1. A portable computer comprising: 
a base having an upper Surface, a bottom Surface, and 

Spaced first and Second Side edges, a rear end portion, 
and a front end portion having a front peripheral base 
edge; 



6,005,767 
9 

a display member having a front Surface having a display 
Screen for displaying information, a back Surface, and 
first and Second peripheral display edges joining Said 
front and back Surfaces, 

a U-shaped frame body mounting Said display member to 
Said base, Said frame body including: 
first and Second Spaced lateral arm portions positioned 

outwardly of Said Side edges of Said base and Said 
peripheral display edges when said display member 
is lowered onto Said base; and 

a rigid connecting portion extending along Said rear end 
portion of Said base between said arm portions 
having a curved tubular croSS Section that reinforces 
the U-shaped frame body to provide stability, 
rigidity, and reduce torsional StreSSes during move 
ment of the frame body and forms a concave pocket 
to receive a Substantially conforming convex portion 
of Said base at the rear end portion of Said base; 

Said frame body being pivotally coupled to Said first 
display edge for rotation of Said display member rela 
tive to Said first arm portion, and pivotally coupled to 
Said first Side edge of Said base at Said rear end portion 
of said base for rotation of said frame body relative to 
Said base, Said rigid curved tubular connecting portion 
of Said frame body Sliding concentric with and relative 
to Said convex portion of Said base during rotation of 
Said frame body relative to Said base; 

Said first arm portion being provided first and Second 
friction hinges and Said Second arm portion being 
provided with no hinges, Said first Spaced lateral arm 
portion being pivotally coupled to Said first peripheral 
edge of Said display member by a first friction hinge 
and to said base by a second friction hinge; and 

Said Second arm portion being provided with an aperture 
forming an internal conduit from Said base to Said 
Second arm portion which houses an electrical connec 
tor for coupling Said Screen housed in Said display 
member to electrical components housed in Said base. 

2. The portable computer of claim 1, further comprising 
a keyboard, and wherein Said first and Second friction hinges 
are configured for rotation of Said frame body between; 

(i) a first closed configuration in which said display Screen 
is configured Substantially parallel to Said base upper 
Surface and facing toward Said base upper Surface in a 
closed position to cover Said keyboard and Said arm 
portions of Said frame body are positioned adjacent Said 
Side edges of Said base; 

(ii) a Second configuration in which said display Screen is 
configured Substantially parallel to Said base upper 
Surface for inputting data to Said portable computer and 
coverS Said keyboard and Said arm portions of Said 
frame body are positioned adjacent Said Side edges of 
Said base; 

(iii) a third configuration in which said keyboard acces 
Sible for inputting data to Said portable computer and 
Said display Screen is configured for viewing by a user 
while accessing Said keyboard; and 

(iv) a fourth position in which said display Screen is 
configured at an acute angle relative to Said base upper 
Surface for presentation to others and a first portion of 
Said peripheral base edge and a portion of Said periph 
eral display edge are disposed to Support Said portable 
computer on a Surface with an outwardly directed 
display Screen for presentation. 

3. The portable computer of claim 2 in which said hinges 
include a first locking position in which said frame body is 
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releasably Secured in a closed position with Said arm por 
tions of Said frame body positioned adjacent Said Side edges 
of Said base. 

4. The portable computer of claim 3 in which said hinge 
device includes a Second locking position in which Said 
frame body is releasably Secured in an open position with 
Said arm portions oriented at an angle relative to Said base. 

5. The portable computer in claim 2, wherein Said com 
puter is automatically turned on for operation when the 
display is lifted from the closed position, Said automatic turn 
on being achieved by a plurality of cooperating Sensors 
including a first Sensor to identify the position of the display 
relative to the base, wherein the first Sensor is provided on 
the upper Surface of the base to Signal when the display 
member is in a position overlying the base; and a Second 
Sensor to determine when the display is in the closed 
position with the Screen facing the base or in the open 
position with the Screen facing away from the base. 

6. The portable computer of claim 1 in which said first and 
Second hinges are configured to retain Said display member 
in a plurality of continuously Successive positions relative to 
said frame body. 

7. The portable computer of claim 1, wherein said display 
member and said frame body are movable to provide a 
presentation mode configuration in which said display 
Screen is configured at an angle relative to Said base upper 
Surface Such that a portion of Said peripheral base edge and 
a portion of Said front peripheral display edge are disposed 
to provide two edges Serving as legs to Support Said portable 
computer on an external horizontal Surface with Said display 
Screen exposed for viewing and Said keyboard disposed 
between said base and Said display back Surface. 

8. The portable computer of claim 7, wherein said por 
table computer further comprises an infrared (IrDA) port for 
receiving external inputs to control operation of Said por 
table computer while operating in Said presentation mode 
configuration. 

9. The portable computer of claim 1 further comprising a 
keyboard disposed on Said base upper Surface; and wherein 
Said display member and Said frame body are each movable 
to provide: (i) a first configuration said display Screen is 
configured Substantially parallel to Said base upper Surface 
for inputting data to Said portable computer and coverS Said 
keyboard; (ii) a second configuration in which said keyboard 
accessible for inputting data to Said portable computer and 
Said display Screen is configured for viewing by a user while 
accessing said keyboard; and (iii) a third position in which 
Said display Screen is configured at an acute angle relative to 
Said base upper Surface for presentation to others, a first 
portion of Said front peripheral base edge and a portion of 
Said peripheral display edge are disposed to provide two 
edges Serving as legs to Support Said portable computer on 
an external horizontal Surface with an outwardly directed 
display Screen for presentation, a first portion of Said periph 
eral base edge and a portion of Said peripheral display edge 
are disposed to provide two edges Serving as legs to Support 
Said portable computer on an external horizontal Surface 
with an outwardly directed display Screen for presentation. 

10. The portable computer of claim 1, further comprising 
a keyboard disposed on Said base upper Surface; and wherein 
Said display Screen is outwardly disposed to present dis 
played information in normal up-down and right-left 
orientation, a first portion of Said front peripheral base edge 
and a portion of Said peripheral display edges are disposed 
to provide two edges Serving as legs to Support Said portable 
computer on a Surface below Said portable computer with 
Said base forming an acute angle with Said display member, 
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Said keyboard disposed between said base and Said display 
member back Surface. 

11. The portable computer in claim 1, wherein the height 
and angle of the display relative to Said base may be adjusted 
independent of each other to provide a user Selectable 
Viewing position and angle. 

12. The portable computer in claim 1, further comprising 
a keyboard disposed on Said base upper Surface, and wherein 
Said keyboard is curved about an axis Substantially inter 
Secting the center-line of Said keyboard So that Said keyboard 
ergonomically positions hands of a user with the elbows 
extending outwardly from the user's body when accessing 
Said keyboard. 

13. The portable computer in claim 1, wherein: 
the frame body couples Said display member to Said base 

Such that the display member may be moved to a 
plurality of different positions, including a plurality of 
open positions in which the display is tilted at a viewing 
angle, 

both the height and angle of Said display member and Said 
Screen relative to the base may be adjusted; and 

Said height and angle adjustment including a position 
where the display is Suspended above an upper Surface 
of Said base allowing Said display to be oriented at an 
angle greater than 90 and extend toward a user and not 
extend beyond the footprint of said base without 
increasing overall footprint size. 

14. The portable computer in claim 1, wherein: 
the frame body couples the display member to the base 

Such that the display member may be moved to a 
plurality of different positions, including a plurality of 
open positions in which the display is tilted at a viewing 
angle, 

both the height and angle of the display member and the 
Screen relative to the base may be adjusted; and 

Said height and angle adjustment including a position 
where the lower edge of the display rests on an upper 
Surface of the base So that the display does not increase 
the footprint size of the portable computer. 

15. The portable computer in claim 1, wherein: 
the frame body couples the display member to the base 

Such that the display member may be moved to a 
plurality of different positions, 

Said portable computer further comprises a touchSensitive 
Screen for inputting data and commands, and 

both the height and angle of the display member and the 
Screen relative to the base are adjusted So that the 
Screen is exposed when the display is lowered onto Said 
upper Surface of the base So that the computer functions 
as a notepad computer and data is entered entirely 
through the touch Sensitive Screen. 

16. The portable computer in claim 15, wherein: 
Said touch Sensitive Screen is configured to display a 

Virtual keyboard Such that areas of Said Screen display 
keys, and when touched transmit the letter, number, or 
other character to a CPU within said portable computer 
as if an actual keyboard were provided; and 

Said touch Sensitive Screen being operable to input graphi 
cal (stylus) inputs as well as keyboard inputs without 
changing Said configuration of Said portable computer. 

17. The portable computer in claim 16, wherein: 
the Screen display keys are arranged in a Standard 
QWERTY keyboard layout pattern. 

18. The portable computer in claim 1, wherein the arm 
portions are oriented Substantially perpendicular to the base 
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12 
ensuring that the center of gravity of the display is always 
located directly above the base, increasing the Stability of the 
computer and preventing the computer from falling back 
ward. 

19. A portable computer comprising: 
a base having an upper Surface, a bottom Surface, and 

Spaced first and Second Side edges, a rear end portion, 
and a front end portion; 

a display member having a front Surface having a Screen 
for displaying information, a back Surface, and first and 
Second peripheral display edges joining Said front and 
back Surfaces, 

a keyboard disposed on Said base upper Surface; 
an infrared wireleSS communication device for commu 

nicating between a processor internal to Said portable 
computer and an external infrared transmitter; 

a U-shaped frame body mounting Said display member to 
Said base, Said frame body including: 
first and Second Spaced lateral arm portions positioned 

outwardly of Said Side edges of Said base and Said 
peripheral display edges when said display member 
is lowered onto Said base; and 

a rigid connecting portion extending along Said rear end 
portion of Said base between said arm portions 
having a curved tubular croSS Section that reinforces 
the U-shaped frame body to provide stability, 
rigidity, and reduce torsional Stresses during move 
ment of the frame body and forms a concave pocket 
to receive a Substantially conforming convex portion 
of Said base at the rear end portion of Said base; 

Said frame body being pivotally coupled to Said first 
display edge for rotation of said display member rela 
tive to Said first arm portion, and pivotally coupled to 
Said first Side edge of Said base at Said rear end portion 
of said base for rotation of said frame body relative to 
Said base, Said rigid curved tubular connecting portion 
of Said frame body Sliding concentric with and relative 
to Said convex portion of Said base during rotation of 
Said frame body relative to Said base; 

Said first arm portion being provided first and Second 
friction hinges and Said Second arm portion being 
provided with no hinges, Said first Spaced lateral arm 
portion being pivotally coupled to Said first peripheral 
edge of Said display member by a first friction hinge 
and to Said base by a Second friction hinge, and 

Said Second arm portion being provided with an aperture 
forming an internal conduit from Said base to Said 
Second arm portion which houses an electrical connec 
tor for coupling Said Screen housed in Said display 
member to electrical components housed in Said base; 

Said electrical connectors being carried by a ribbon; 
Said ribbon being threaded through a path in Said Second 

arm portion which minimizes Stresses exerted on Said 
ribbon during rotation of said frame body relative to 
Said base, and rotation of Said display member relative 
to Said arm member; 

Said StreSS minimizing path including providing a com 
plete first loop formed in said ribbon as said ribbon 
enterS Said arm portion from Said display member, Said 
first loop Selectively becoming tighter and looser as 
Said display is pivoted relative to Said arm portion, 
preventing Said electrical connectors from crimping; 
and 

Said StreSS minimizing path further including providing a 
Second loop before Said ribbon enterS Said base, Said 
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Second loop Selectively becoming tighter and looser as 
Said arm portion is pivoted relative to Said base, pre 
venting Said electrical connectors from crimping; Said 
Second loop reducing Stresses on Said ribbon during 
manipulation of Said frame body; 

Said first and Second friction hinges are configured for 
rotation of said frame body between a plurality of 
configurations including: 
(i) a first closed configuration in which said display 

Screen is configured Substantially parallel to Said 
base upper Surface and facing toward Said base upper 
Surface in a closed position to cover Said keyboard 
and Said arm portions of Said frame body are posi 
tioned adjacent Said Side edges of Said base; 

(ii) a Second configuration in which said display Screen 
is configured Substantially parallel to Said base upper 
Surface for inputting data to Said portable computer 
and coverS Said keyboard and Said arm portions of 
Said frame body are positioned adjacent Said Side 
edges of Said base; 

(iii) a third configuration in which said keyboard acces 
Sible for inputting data to Said portable computer and 
Said display Screen is configured for viewing by a 
user while accessing Said keyboard; and 

(iv) a fourth position in which said display Screen is 
configured at an acute angle relative to Said base 
upper Surface for presentation to others and a first 
portion of Said peripheral base edge and a portion of 
Said peripheral display edges are disposed to Support 
Said portable computer on a Surface with an out 
Wardly directed display Screen for presentation. 

20. The portable computer in claim 1, wherein: 
each said first and Second hinge including respective first 

and Second Outer sleeves and first and Second cylinders, 
Said first and Second Outer sleeves being fixedly mounted 

proximate upper and lower ends of Said first arm 
portion, with an attachment tab projecting from Said 
first cylinder into Said display member for attachment 
thereto, and from Said Second cylinder into Said base for 
attachment thereto; 

Said first cylinder attachment tab being mounted to an 
interior Skeletal frame of Said display member; 

said first cylinder being rotatable within said first sleeve 
upon application of Sufficient force to Said first cylinder 
through Said display member and Said first attachment 
tab to overcome first frictional forces between said 
exterior of Said first cylinder and Said interior of Said 
first sleeve; 

Said Second cylinder being rotatable within Said Second 
sleeve upon application of Sufficient force to Said 
Second cylinder through Said arm portion and Said 
Second attachment tab to overcome first frictional 
forces between Said exterior of Said Second cylinder 
and Said interior of Said Second Sleeve, and 

Said frictional forces of Said first and Second hinges 
between Said sleeves and Said cylinders being Sufficient 
to retain Said display in a desired position once adjusted 
to that position by a user. 

21. The portable computer in claim 20, wherein: 
each of the hinges includes a plurality of locking 

positions, a first one of the locking positions corre 
sponding to a closed position of the display member 
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and a Second one of the locking position corresponding 
to an open position of the display member; and 

when the display member is in either of these two locking 
positions, a greater force must be applied to the display 
member to move the display member from the locking 
position. 

22. The portable computer in claim 21, wherein between 
the first and Second locking positions, the display member is 
held in place by friction. 

23. The portable computer in claim 20, wherein: 
Said Second hinge includes an Outer sleeve mounted to 

Said base, and an attachment tab projecting from the 
cylinder mounted to the arm portion; Said sleeve is 
mounted to the base by a metal band which is mounted 
at one end to the base; and Said band extends around 
Said sleeve and another end of the band engages Said 
rear edge of Said base, with the band applying a 
compressive force to Secure Said sleeve in a fixed 
position. 

24. The portable computer in claim 23, wherein as said 
U-shaped frame body and Said display member approaches 
a closed position Said friction hinge includes a detent 
mechanism that tends to rotate Said Second hinge and 
Structures attached thereto toward the closed position Such 
that Said display member is Snapped toward Said base, 
facilitating closure of Said portable computer So that a 
Separate locking mechanism is not required, yet Said por 
table computer is maintained in a closed position. 

25. The portable computer in claim 1, wherein: 
Said electrical connectors being carried by a ribbon; 
Said ribbon being threaded through a path in Said Second 

arm portion which minimizes Stresses exerted on Said 
ribbon during rotation of said frame body relative to 
Said base, and rotation of Said display member relative 
to Said arm member; 

Said StreSS minimizing path including providing a com 
plete first loop formed in said ribbon as said ribbon 
enterS Said arm portion from Said display member, Said 
first loop Selectively becoming tighter and looser as 
Said display is pivoted relative to Said arm portion, 
preventing Said electrical connectors from crimping; 
and 

Said StreSS minimizing path further including providing a 
Second loop before Said ribbon enterS Said base, Said 
Second loop Selectively becoming tighter and looser as 
Said arm portion is pivoted relative to Said base, pre 
venting Said electrical connectors from crimping; Said 
Second loop reducing Stresses on Said ribbon during 
manipulation of Said frame body. 

26. The portable computer in claim 1, further comprising 
a battery and wherein Said battery is positioned in a rounded 
portion of Said base Such that a pivot axis of Said U-shaped 
frame body extends through said battery so that the overall 
Size of the computer is reduced. 

27. The portable computer in claim 1, wherein said 
portable computer further comprises a memory access door 
and a battery acceSS door, and each of Said memory access 
door and Said battery acceSS door includes at least one Sensor 
which Senses a State indicating whether or not a respective 
door is open or closed, the State of each of the doors 
identifying one of predetermined operating modes depend 
ing upon Said Sensed door State. 
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